Introduction
During the past two decades metal oxide nanomaterials have attracted a great attention due to their unique optical, electrical, magnetic and electronic properties [1] .Especially, the magnetic metal oxide nanoparticles received much attention for a wide range of applications such as catalysis, biosensors, ferrofluids, high density magnetic storage media, separation and purification of biomolecules [2] [3] [4] [5] [6] . Among all magnetic metal oxides, magnetite (Fe 3 O 4 ) have emerged potential candidates for advance technological applications due to their low toxicity, biocompatibility and super paramagnetic behaviour [7] [8] [9] . Upto now, various morphologies, such as nanorods, nanowires, nanofibers, nanoflowers, nanotubes, nano cage, and nanoparticles have been prepared for Fe 3 O 4 NPs by several chemical and physical approaches such as Co-Precipitation, hydrothermal, thermal decomposition of iron carbonyls, poloyl, electrochemical deposition, spray and laser pyrolysis and sono chemical method [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . In all these methods, synthesis of Fe 3 O 4 NPs uses toxic or potentially hazardious materials and requires more energy. Moreover, Fe 3 O 4 NPs can easily aggregated below their critical particle size and limits their applications. Numerous approaches have been reported for the preparation of aggregate free Fe 3 O 4 NPs by the use of surface capping agents such as polymers, long chain organic capping agents. However, these capping agents have a potential toxicity to the environment and public health. Therefore, it is highly desirable to develop simple bio-compatible and green methods for synthesis of Fe 3 O 4 NPs. More recently, use of biomaterials such as microbial, fungi and plant extracts for the preparation of variety of metal oxide nanoparticles due to their nontoxic nature and eco-friendly. The plant extract assisted synthesis of Fe 3 O 4 NPs has been quite limited and few plant extracts mediated works have been reported. For example, Tridax procumbens , Artemisia annua , leaf extract of Perilla frutescens and caricaya papaya and also seed extract of grape proanthocyanidin [21] [22] [23] [24] [25] .So far no reports were available for synthesis of Fe 3 O 4 NPs using the aqueous leaf extract of Ficus hispida L. In this work, for the first time, we have synthesized Fe 3 O 4 NPs via plant mediated green synthesis approach using aqueous leaf extract of Ficus hispida L. The synthesis carried out in an aqueous medium, aqueous leaf extract of Ficus hispida L. act as reducing and capping agent for Fe 3 O 4 NPs. As prepared Fe 3 O 4 NPs using aqueous leaf extract of Ficus hispida L were characterized by range of spectroscopic and microscopic techniques such as UV-Visible(UV-Vis), Fourier transform infrared (FTIR) spectroscopy, powder X-ray diffraction (XRD), Field emission scanning electron microscopy (FESEM), and Transmission electron microscopy (TEM) and Vibrating sample magnetometer (VSM). 3 , Methylene blue were purchased from Merck, India and used without further purification. The leaves of Ficus hispida L. were collected from forest of Chintapalli, Andhra Pradesh, India. Milli-Q water was used throughout the synthesis process.
II. Experimental

Materials
Preparation of plant extract
The fresh leaves of Ficus hispida L. washed thoroughly with running tap water and followed by Milli-Q water to remove the dust, adhering soil and the leaves were dried under shade for 15 days and make powdered using blender. The extract was prepared by dissolving 5 grams of leaf powder in 100 ml of Milli-Q water and boiled at 60 0 C for 20 min. Then the aqueous leaf extract was filtered through the Whatman NO.1 filter paper to separate out the broth and the filtrate was stored at 4 0 C for the preparation of Fe 3 O 4 NPs. 4 NPs were separated by centrifuging at 5000 rpm. The product was washed periodically with Milli-Q water and ethanol and then dried in the vacuum at room temperature.
Synthesis of
Characterization
The absorption spectra of as prepared Fe 3 O 4 NPs were recorded using a Shimadzu (2450 -SHIMADZU) spectrometer. Fourier transform-infrared (FTIR) spectra were recorded in the range of 4000-400 cm -1 with a SHIMADZU-IR PRESTIGE-2 Spectrometer. Powder samples were mixed thoroughly with potassium bromide (KBr) and pressed into thin pellets. The powder X-ray diffraction (XRD) patterns were obtained by PANalytical X'pert pro diffractometer at 0.02 degree/sec scan rate with Cu-kα 1 radiation (1. 
Where q is adsorption capacity of MB in (mg.g -1 ) at time t, C 0 represents the initial MB concentration in mg.L -1 , C is the concentration of MB in mg/L after adsorption at a time't', V is the volume of MB solution in L, and m is the mass of synthesized Fe 3 O 4 NPs in grams. The adsorption phenomenon was evaluated by adsorption isotherms and kinetic models
III.
Result And Discussion 
Fig. 1 Images of of Ficus hispida L plant
The plant Ficus hispida L. belongs to the Moraceae family and its leaves used as an indigenous traditional medicine [26] . The extracts of all parts of the plant have been reported to be antidysenteric and to have activity against jaundice, hypoglycemic activity,antidiabetic activity and hemorrhage [27] [28] [29] . Leaf extract of Ficus hispida L. contains alkaloids, carbohydrates, proteins, amino acids, sterols, phenols, flavonoids, glycosides, saponins, and terpenes. Phytochemicals present in leaf extract of Ficus Hispida L. can used as reducing and capping agent for the formation of magnetite nanoparticles.
UV-Vis, XRD Characterization of as prepared Fe 3 O 4 NPs
The UV-Vis absorption spectra of both aqueous leaf extract of Ficus hispida L. and synthesized Fig.4 (a-c) . FESEM images of Fe 3 O 4 NPs show spherical shape. Fig  5(d) show the EDS spectrum of Fe 3 O 4 NPs and it shows that the presence of Fe and O atoms with 63.75%, 29.37% weight value respectively. EDS spectrum also reveals that the presence of C (6.87) % are the source of leaf extract of Ficus hispida L. Fig 5(a-b) . As can be seen in Fig 5(a-b) , the morphology of the Fe 3 O 4 NPs was found to be cubic morphology with an average particle size 10.96 nm. It is very close to crystallite size (11.04). The selected area electron diffraction (SAED) pattern of the Fe 3 O 4 NPs shows in Fig 5 (c) . The ring-like diffraction pattern indicates that the as synthesizedFe 3 
Fig.4 (a, b and c) FESEM images and (d) Energy dispersive X-ray spectroscopy (EDS) of
3.3Magnetic property
The magnetic property of synthesized Fe 3 O 4 NPs was measured at room temperature by a Vibrating sample magnetometer (VSM). The magnetization curve of the synthesized Fe 3 O 4 NPs is presented in Fig.6 . The sigmoidal shape of VSM curve of the synthesized Fe 3 O 4 NPs without hysteresis loop demonstration of super paramagnetic behaviour with the saturation magnetization (Ms) value 100 emu/g at room temperature. Fig 7(a-b) 
IV. Adsorption Studies
The time-dependent UV-vis absorption spectra of MB in the solution at time 't' after the adsorption by synthesized Fe 3 O 4 NPs is shown in Fig. 8 . The adsorption after 180 min there was not observed a further reduction of MB peak at 664 nm which ascribed to adsorption equilibrium was attained at the end of 180 min. Fig. 9 (a-b) is depicted that at the adsorption equilibrium (180 min), adsorption of Fe 3 O 4 NPs for MB [at 300 K, pH = 11], were found to be 91 %, 89%, 80% for concentration of 5 mgL 
Adsorption kinetics
The adsorption kinetics of MB on synthesized Fe 3 O 4 NPs was conducted at a different concentration of MB. Fig. 9(a-b) shows that the adsorption rate of MB on to synthesized Fe 3 O 4 NPs at a different initial concentration of 5 mgL -1 , 10 mgL -1 , 15 mgL -1 of MB (at pH = 11 and 300 K). As shown in Fig. 9(b) , the adsorption process was fast for the first 30 minuets and gradually reached to equilibrium at the end of180 min. The kinetics of adsorption of MB on synthesized Fe 3 O 4 NPs was investigated by pseudo-first-order [30] Eq. (3) and the pseudo-second-order Eq. (4) kinetic models. The pseudo-first-order kinetic model is described by the equation:
log (q e -q t ) = log q e -(k 1 /2.303) * t Eq. (3) Where k 1 (min
) is the pseudo-first-order rate constant of adsorption, qt (mg/g) and q e (mg/g) are the amounts of the MB adsorbed at time t and at equilibrium. k 1 (min -1 ) was determined from the slope of the plot of log (qe-qt) vs t ( Fig. 10(a) ) and it was obtained that the correlation coefficient value (R 2 ) is 0.925. Moreover, to validate the kinetic of adsorption of MB pseudo-second-order kinetic model was also investigated.
t/q t = 1/k 2 q e 2 + (1/q e ) * t Eq (4)
Where k 2 (g/mg min -1
) is the pseudo-second-order rate constant, q t (mg/g) and q e (mg/g) are the amount of the MB adsorbed at time t and at equilibrium. The values of q e and k 2 can be calculated from the slope and intercept of a plot of t/q t vs t (Fig. 10 (b) ). For this plot, correlation coefficient value (R 2 ) was found to be 0.98897 .It is concluded that the adsorption of MB on synthesized Fe 3 O 4 NPs was found to be a pseudo-second-order kinetic model and this implies that the adsorption process more likely proceeds through electrostatic interaction of MB and surface of synthesized Fe 3 O 4 NPs, also called by chemisorption process [31] .
Adsorption isotherm
Adsorption isotherm analyses are employed to investigate the maximum adsorption capacity of synthesized Fe 3 O 4 NPs. The equilibrium adsorption isotherm parameters of MB on synthesized Fe 3 O 4 NPs were analyzed using Langmuir and Freundlich isotherm models [32] [33] . The Langmuir equation can be expressed as (Eq.5):
C e /q e = C e /Q 0 + 1/ Q 0 b L Eq (5) Where q e (mg/g) is the equilibrium adsorption capacity of MB on the adsorbent, C e (mg/L) is the equilibrium concentration of MB in the solution, Q 0 (mg/g) is the maximum capacity of adsorbent, and b (L/mg) is the equilibrium constant relating to the enthalpy of process. Fig.10(c) shows that the experimental data well fitted to the Langmuir adsorption isotherm and it was found to be 16.39344mg/g maximum adsorption capacity. The correlation coefficient (R 2 ) and equilibrium constant (b L ) values were found to be 0.9875 and 0.98387respectively. Besides, dimensionless factor (R L ) of the Langmuir adsorption isotherm parameter calculates using Eq. 5. The R L value was obtained 0.179618 which is in between 0 and 1. This indicates that the adsorption of MB on Fe 3 O 4 NPs is thermodynamically favorable. 
